Abstract I survey the transformation of the data mining and knowledge discovery field over the last 10 years from the unique vantage point of KDnuggets as a leading chronicler of the field. Analysis of the most frequent words in KDnuggets News leads to revealing observations.
papers. Data mining research and industry became more international, with strong growth in Asia (especially in China).
However, there are too many changes to summarize in a short survey paper and therefore I will focus on my unique perspective as the editor, since 1993, of KDnuggets News (www.kdnuggets.com/news/), which was and still is the leading chronicler of the data mining community.
For another retrospective from 1989 to 1999 see (KDD-99 Panel Report).
(Note: In this paper, I will follow common usage and be using terms "Data Mining" and "Knowledge Discovery" as synonyms.)
Data mining: overcoming the Hype
New technology progress frequently follows the aptly named "Hype Curve" which compares the technology's actual performance versus expectations (Eric Brethenoux, Personal communication). When a new technology first appears, the expectations are modest, but if it shows promise, then expectations begin to increase -typically much faster than the actual performance, leading to a "hype peak" of over-inflated expectations. The big gap between high expectations and actual performance then leads to a "trough of disappointment" where expectations actually fall below actual performance (we saw that happen in early 1990s during the "AI Winter"). However, if technology has real promise, it recovers, reaches growing acceptance, and becomes mainstream. Figure 1 shows the Hype Curve for Knowledge Discovery I first presented, surprisingly, back in 1996.
This curve described the progress of our field quite well, although, like most people, I was wrong on the timing of the "hype peak". This hype peak was then quickly followed by dot com collapse in summer and fall of 2000. Many dot com and data mining-related companies (including those mentioned above) lost almost all of their value, and some companies went out of business. However, around 2002, the bottom was reached and recovery began in 2003.
One approximate but useful measure of demand for data mining is the number of job/position ads in KDnuggets (Fig. 2) , broken down into Industry and Academic/Government ads. We see that back in 1997 there were more academic than the industry jobs, but by 2005 the academic positions have declined somewhat while the industry jobs have skyrocketed. The industry job growth also corresponds well with the hype curve above -we see the "hype" peak Note the record increase in industry job ads in 2006 (especially noticeable in quarterly data not shown here). Based on our experience, it is likely to indicate another "hype peak," after which a temporary decline to more sustainable job demand rate is likely to follow in 2007.
Trend analysis: top Keywords in 1996 and 2005
I have been publishing KDnuggets News (www.kdnuggets.com/news/) since 1993. Based on the number of subscribers and search engine ranking for www.kdnuggets.com, KDnuggets News can be considered a leading forum for After removing HTML tags, punctuation, and common words, but keeping words in URL and email addresses, the top 10 most frequent words in 1996 and in 2005 year appear in Table 1 .
The two most common words are, unsurprisingly, "data" and "mining." However, the third most common word in 1996 was "university", reflecting the university base of data mining activity then. The most significant new word in 2005 is "business," reflecting the business orientation of the data mining field. We also see more than doubling of string "com" which almost always corresponds to ".com" domain (from 860 to 1,822) and decline of ".edu" domain frequency, confirming the shift from university to business applications.
The word "experience" is most commonly used in job ads. We see that "research" is still very much present in 2005 KDnuggets News, but "software" became more important.
We next compared the words that became more prominent in 2005 compared to 1996 (limited to words that appeared at least 50 times in 2005).
We note that "analytics" increased in frequency by 24,600% ! This, together with the prominence of the "business" word represents the shift of discussion from university research to business analytics (Table 2) .
Additional prominent words represent a new feature of KDnuggets (poll), SIGKDD -the ACM data mining and knowledge discovery organization, several new companies prominently involved in data mining (Yahoo, Insightful, Amazon, Providian, KXEN, Google, Equbits), existing companies that became much more prominent (SPSS), and a popular location for data mining conferences (Las Vegas) ( Table 3) . 
Summary
To summarize, over the last 10 years the data mining field went through a great transition. The field has recovered from the hype peak of the dot com era and is now becoming part of the mainstream business process. Business analytics (including internet businesses such as Amazon, Google, and Yahoo) is presenting the greatest demand on data mining skills and methods.
Having been through one hype curve we need to be wary of the next hype curve associated with newer technologies, such as social network mining.
However, as long as the world keeps producing data of all kinds (including text, web pages, images, sounds, etc.) at an ever increasing rate, the demand for data mining will continue to grow.
